. 1 - 10/574403 

IAP20 RBC'ti 0 3 APR 2806 


A system for transmitting data in a serial bidirectional bus 

1. Field of the Invention 

The invention relates to a system for transmitting data in a serial bidirectional bus 
with a control device comprising a send and receiving unit for data fields com- 
bined into a data frame, and with bus subscribers that comprise an evaluation cir- 
cuit for reading in and reading out data fields in data frames, with at least the bus 
subscriber at the bus end opposite of the control device comprising a send device 
for a data frame. 

2. Description of the Prior Art 

In order to enable the synchronization of the data transmission in systems for 
transmitting data in a serial bidirectional bus, it is known (PCT/AT03/0001) to send 
a control signal from a control device to all bus subscribers. Following this control 
signal, the data transmission is commenced with a transmission to the control de- 
vice, such that the bus subscriber at the bus end sends a data frame in the direc- 
tion of the control device via the serial bidirectional bus. Said data frame consists 
at first only of the data field of the bus subscriber at the bus end and increases in 
size in the direction of the control device because the other bus subscribers attach 
their own data fields to the end of said data frame with the help of an evaluation 
circuit. It has been noticed however that in a large number of cases, especially in 
the case of low signal-to-noise ratios in the signal transmission or even in the case 
of large distances between the bus subscribers, the evaluation circuit required for 
the data transmission is comparatively complex with respect to its constructional 
configuration. This is especially necessary because the respective evaluation cir- 
cuits need to prevent in particular that the distances between the data fields occur 
in the insertion of the respective data fields. An additional factor is that the evalua- 
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tion circuits will often not correctly recognize the end of the respective data frame 
for attaching the own data fields, so that erroneous data transmission needs to be 
expected. A repetition of the data transmission negatively reduces the data 
transmission rate, which is also limited by the control pulse to be transmitted. 

Summary of the Invention 

The invention is thus based on the object of providing a system for data transmis- 
sion in a serial bidirectional bus of the kind mentioned above in such a way that 
the system is characterized not only by the simplicity of the data transmission but 
also by its low constructional complexity. A high data transmission rate is also to 
be ensured. 

This object is achieved by the invention in such a way that at least the bus sub- 
scriber at the end of the bus comprises a control stage which is activated by a re- 
ceived data frame and which triggers the send device depending on the receipt of 
a data frame within the terms of the transmission of a data frame for at least the 
data fields of the bus subscribers. 

By providing the synchronization of the bus subscribers via a received data frame 
it is not only possible to omit control signals in contrast to the state of the art, but it 
is also possible in a simple way to inform the respective bus subscribers when the 
bidirectional bus may be used for the own data transmission. For such a data 
transmission, the bus subscriber at least at the bus end comprises a control stage 
which can be activated b the received data frame and which triggers the send de- 
vice depending on the receipt of the data frame within the terms of dispatching a 
data frame for at least the data fields of the bus subscribers. The respective other 
bus subscribers can then enter their own data fields in these data frames, namely 
in a region predetermined for each them without having to ensure a gapless con- 
catenation of the data fields to the end of a data frame with constructional com- 
plex measures as compared to the state of the art. The system in accordance with 
the invention is therefore comparatively easy to realize and also offers high secu- 
rity in data transmission. Moreover, a higher data transmission rate can be en- 
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sured as compared with the state of the art because no control signals are re- 
quired. 

When each bus subscriber comprises a control stage for a send device for send- 
ing a data frame for the own and the data fields of the bus subscribers which lie 
between the control device and the respective bus subscriber, a bus subscriber 
can fail and a limited data transmission can be maintained nevertheless. It is only 
necessary that the bus subscriber directly preceding the failed bus subscriber 
prepare and send a data frame corresponding to the requirements of the bus sub- 
scribers remaining in this shortened bus. A partial operation of the serial bus can 
be maintained despite the failure of a bus subscriber. 

When the bus subscribers comprise a memory for the position of the data fields 
which can be read in and out via the evaluation circuit within the respective data 
frame, it is not only possible to freely choose the sequence of the data fields in the 
data frame relating to the bus subscribers prior to putting the system into opera- 
tion, but it is also possible to change the position of the data fields during the op- 
eration of the system. Said new position only needs to be saved to the memory of 
the respective bus subscriber, as a result of which the sequence of the data fields 
can be chosen according to their urgency for example, which is in contrast to the 
state of the art. It is further also possible that when adding or removing a bus sub- 
scriber, the positions of the data fields need to be changed, which is again very 
easily possible via the position data in the memory of the bus subscribers. 

To ensure that the allocation work can be simplified with respect to the position of 
the data fields in a data frame, the control device comprises an allocation stage 
for the position of the data fields within a data frame which can be allocated to the 
individual bus subscribers. The respective bus subscribers are informed via the 
bus about the allocated position, so that a construction is obtained which can be 
adapted in a comparatively simple way. For this purpose the control device com- 
prises an initialization device for reading out the positional data in data fields ad- 
dressed to the individual bus subscribers, with the bus subscribers then reading 
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out by way of an initialization circuit the address-related positional data from the 
addressed data fields into the memory for these positional data. 

A test circuit of the bus subscriber can then be used for example to measure elec- 
tric parameters of the connecting lines connected to the bus subscribers, which 
enables each bus subscriber to determine whether there is a further connected 
bus subscriber. 

Based on the preparation of check data from the data frame it is possible to easily 
recognize errors in the data transmission. As is known, the bus subscribers each 
comprise an encoding device which produce check data from the data frame, 
which check data are dispatched with the respective data frame. When such a 
data frame is received with the check data, it is merely necessary to determine the 
correctness of the check data with a checking device. If an error in the data 
transmission is recognized, then this can be corrected for example by a request 
for a renewed transmission of a data frame. 

By predetermining addresses for the individual bus subscribers it is possible for 
the control device to prepare special data frames. These data frames can be used 
for initializing the system, because in this case it is necessary to inform the bus 
subscribers about bus-specific data, e.g. their position of the data fields in the 
data frame. These data frames which are now provided with addresses can also 
be sent by the control device in a time window not required by the other transmis- 
sion cycle, so that addressed bus subscribers can preferably be supplied with 
data. The transmission cycles for all bus subscribers therefore need not necessar- 
ily be configured according to the highest transmission rates. 

Brief Description of the Drawings 

The subject matter of the invention is shown by way of example in the drawings, 
wherein: 

Fig. 1 shows a system in accordance with the invention for data transmission in 
a serial bus in a block diagram, and 


Fig. 2 shows the time sequence of a data transmission in the bus according to 
Fig. 1. 

Description of the Preferred Embodiment 

According to the illustrated embodiment, the serial bus comprises a control device 
1 and three bus subscribers 2, 3 and 4 which are connected with each other via a 
bidirectional line 5. A send and receiving unit 34 of the control device 1 sends to 
the bus subscribers 2, 3 and 4 according to Fig. 2 a data frame 6 with data fields 7, 
8 and 9 for the bus subscribers 2, 3 and 4. The data frame 6 is received in a time- 
offset manner by the bus subscribers 2, 3 and 4, wherefrom the bus subscribers 2, 
3 and 4 take their respective data fields 7, 8 or 9 via en evaluation stage 10 be- 
cause the bus subscribers 2, 3 and 4 know the respective position of their data 
fields 7, 8, 9, 14, 15 or 16 of data frame 6, 11 to be read in or out. When a data 
frame 6 is received by bus subscriber 4 at the end of the bidirectional serial bus 
opposite of the control device 1 , said bus subscriber 4 sends a data frame 1 1 via 
its send device 12 in the direction of control device 1. For this purpose, the bus 
subscriber 4 comprises at the bus end a control stage 13 which can be activated 
by a received data frame 6, which control stage activates the send device 12 de- 
pending on the receipt of the data frame 6 within the terms of sending a data 
frame 11. This data frame 11 can receive at least the data fields 14, 15 and 16 of 
the bus subscribers 2, 3 and 4 to be read out, so that its size does not change 
even with an insertion of the data fields 15 and 16 of the data frame 11. Such an 
insertion can be performed in the known manner with the evaluation circuit 10 of 
the respective bus subscriber 2 and 3. 

Each bus subscriber 2, 3 and 4 comprises a control stage 13 for a send device 12 
for sending a data frame 1 1 for the own data fields and the data fields of the pre- 
ceding bus subscribers, so that a data transmission is still at least partly possible 
during a failure of a bus subscriber 3 or 4. In such a case, the bus subscriber 2 or 
3 situated directly in front of the failed bus subscriber 3 and 4 will send a respec- 
tive data frame to the control device 1 . 


In order to change the position of the data fields 7, 8, 9, 14, 15 or 16 in the data 
frames 6, 1 1 to be read in or out, the respective positional data are saved to a 
memory 14 of the respective bus subscribers 2, 3 or 4. For reading out the re- 
spective data fields 7, 8 or 9 from a data frame, the respective evaluation circuit 
10 accesses such positional data in the memory 14 beforehand. The respective 
evaluation circuit 10 thus knows the allocated position in the data frame 11 when 
reading out the data fields 14, 15 or 16 in the same manner as when reading in 
the data fields 7, 8 or 9. 

The control device 1 further comprises an allocation stage 17 for the position of 
the data fields 7, 8, 9, 14, 15, and 16 in the data frames 6 and 1 1 which can be al- 
located to the individual bus subscribers 2, 3 and 4. This position is read into a 
data frame 19 by an initialization device 18 of the control device 1 with data fields 
20, 21 and 22 addressed to the individual bus subscribers 2, 3 or 4 and is sent by 
the send and receiving device 34 to the bus subscribers 2, 3 and 4. The bus sub- 
scribers 2, 3 and 4 obtain these positional data from said data frame 19 with its 
initialization circuit 23 and read the same into the memory 14. 

Each bus subscriber 2, 3 and 4 comprises a test circuit 24 for recognizing a bus 
subscriber 2 or 3 which is connected to the bus 5 and is connected in outgoing 
circuit. Each bus subscriber 2, 3 and 4 can thus determine for example whether it 
is located at the end of the bus. 

In order to recognize errors in the data transmission, the encoding device 25 of 
control device 1 generates check data 26 from each data frame 6 and 19 to be 
sent, which check data are sent with the data frames 6 and 19. A check device 27 
of the bus subscribers 2, 3 and 4 allows evaluation stage 10 to read in and out the 
respective data fields 7, 8, 9, 20, 21 or 22 if they were transmitted free from errors. 
When the data frames 11 or 27 are supplemented with data fields 14, 15, 16, 28, 
29 or 30 to be read in by the bus subscribers 2, 3 or 4, the encoding device 25 of 
the respective bus subscriber 2, 3 or 4 replaces the received check data 26 by 
new check data 26 which are formed from the data frame 11 or 27 whose data 


has been changed. The new check data 26 are appended to the end of the data 
frame 11 or 27 for example. In addition, the control device 1 comprises a check 
device 27 in order to allow the computing unit 28 to read out the received data 
frame 11 or 27 only after a successful check of the received check data 26. 

The control device 1 comprises an address memory 30 for the addresses 31 of 
the bus subscribers 2, 3 and 4, which control device is connected to the comput- 
ing unit 28. In an advantageous embodiment, the control device 1 can provide 
data fields 19, 26 with addresses 31 of the respective bus subscribers 2, 3 or 4 in 
order to thus supply the bus subscribers 2, 3 and 4 with bus-specific data, e.g. 
even initialization data. The data frames for these transmittable data fields are 
designated in Fig. 2 with 19 and 27. A recognition circuit 32 of each bus sub- 
scriber 2, 3 or 4 allows its respective evaluation stage 10 to read out the data field 
20, 21 or 22 when the address 31 corresponds. The send device 12 of the bus 
subscriber 4 at the bus end sends a data frame 27 for its own data field 28 and for 
the data fields 29 and 30 of the upstream bus subscribers 2 and 3 back in the di- 
rection of the control device 1, with the data fields 29 and 30 being provided with 
addresses 31. The recognition circuits 32 of the other bus subscribers 2 and 3 
then allow the respective evaluation stages 10 to supplement the data frame 27 
with the data field 29 or 30 which is to be read out and is already provided with an 
address 31. 
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A new transmission cycle is started with a renewed sending of a data frame 6 by 
the control device 1 , which time can be freely chosen by the control device after 
the receipt of the data frame 11 from bus subscriber 4 at the bus end. Further- 
more, the control device 1 comprises an interface 33 which is connected with the 
computing unit 28 and by means of which the system can be connected with other 
systems. 


